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X Ž .5 Ž paper shows that there exists some point z such that f z F ⑀r 1 q 
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Proof. Let us define inductively a sequence x in M as follows. Take n x s y. If x is known, then x is such that either
Ž . Ž .
If case i holds, we take x s x , and if case ii holds, we choose
Ž .
In the following we first show that
Ž . Ž . Clearly, 1.8 holds for n s 1. Assume there is some k such that 1.8 holds Ž .
Ž . Ž . which contradicts 1.9 and completes the proof of 1.8 .
Ä 4 Now we start to prove that x converges to some point z for which 
Letting n ª ϱ, we obtain
Ž . Take a constant c such that c G 1 q h r q r . Then, by 1.8 , for every n,
Combining with 1.10 , we know that x is a Cauchy sequence. So x n n Ž . converges to some point denoted by z. It follows from 1.8 that z satisfies Ž .
Ž . 1.3 . Using 1.7 and the lower semicontinuity of f, we get
Since lim
x s z, and f z F f x , there exists some n such that for
Ž . This shows that z g E as n G n . Combining 1.6 and 1.13 we
. 
Ž .
n q 1 1
⑀ nq1
Letting n ª ϱ, we get lim x s z , hence z s z . But this contradicts n ªϱ n 1 1 Ž . 1.12 and completes the proof. Ž . Ž .
THE WEAK P.S. CONDITION AND THE EXISTENCE
where r is such that
H 1qh r Ž . Ž .
Letting t ª 0, we obtain
5
Ž . for all y g X with y s 1, and hence 2.4 .
COROLLARY 2.2. If f is bounded from below, then for e¨ery ⑀ ) 0, there exists some point z such that
Ž . n n Ž . Ž . Remark 2.5. If we take h r ' 0 and h r s r, respectively, then the Ž . weak P.S. condition is just the P.S. condition and C condition, respecw x tively, see 2 . In critical point theory, many results still hold if we take the weak P.S. condition instead of the P.S. condition. THEOREM 2.6. If f is bounded from below and satisfies the weak P.S. condition, then f has a minimal point.
Ä 4
Proof. By Corollary 2.4, there is a minimizing sequence x in X such n Ž . 5 X Ž .5Ž Ž5 5.. that f x ª inf f and f x 1 q h x ª 0. The weak P.S. condin X n n Ä 4 Ä 4 tion implies that x has a subsequence x convergent to some point
Since f is lower semicontinuous, we get Ž . Ž .
1 then for each ⑀ ) 0, there exists some g g M and some x g X such that
Ž . 
lower semicontinuous function. Now Theorem 2.1 implies the existence of g g M such that
Thus our theorem will be proved if we show that there exists some point
